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EOS IN THE NEWS

A Deeper Dive Into Research
Students from Puerto Rico and Mauritius take
part in UNH marine and oil research

UNH Researchers Receive
$1.2M Grant to Study Seasonal
Soil Freeze and Thaw
Alix Contosta and Elizabeth Burakowski will
examine soil frost conditions that impact
infrastructure and ecosystems

NASA Rocket, Satellite TagTeam to View the Giant Electric
Current in the Sky
Jim Clemmons is designing a rocket-based
instrument to measure ionospheric wind

BEN is Back! Autonomous
Vessel Launches from Rogers
City
Andy McLeod, Val Schmidt, and KG Fairbarn
discuss the ASV BEN and Great Lake floor
mapping

Trees in Western U.S. are
Slowly Dying of Thirst Brought
by Severe Drought
Heidi Asbjornsen’s research on how drought
impacts different tree species is referenced
regarding western drought woes

Climate Change Brings More
Summer Heat to New
Hampshire and its
Infrastructure
Jennifer Jacobs weighs in on impacts of heat
on roadways and power grids

World’s Most Advanced
Autonomous Research Vehicle
Completes Ocean Crossing
from San Francisco to Hawaii
Larry Mayer discusses the high-quality seafloor
data collected from this vessel

Have You Seen Ball Lightning?
Scientists Want to Know About
It
Chris Sterpka mentions his sightings of ball
lightning

PHOTO FEATURES
Check out the Research Snapshots featuring some of our own faculty and staff.
FELLOWSHIPS AWARDED
New Hampshire Space Grant is awarding two NASA Space Grant Fellowships
for the fall:
Emma Burkett, NRESS, Ph.D.,
Advisors Profs. Julia Bryce and Michael Palace
Research topic: "Through the Mist: Satellite Remote Sensing of Volcanic Ash
with Ground-truthed Ash Detection Modeling in the Aleutians"
Joy O'Brien, Molecular, Cellular, and Biomedical Sciences, M.S.,
Advisor: Prof. Jessica Ernakovich

Research topic: "Investigating microbial dormancy within the permafrost
microbiome".
Congratulations to Emma and Joy!

Please send any news items or suggestions for future Convergence content to
Rebecca Irelan at rebecca.irelan@unh.edu.
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A Deeper Dive Into
Research

Students from Puerto Rico and Mauritius take part in UNH
marine and oil research
Thursday, July 22, 2021
•
•
•

Living on an island has a way of bringing clean water concerns to the fore. This
summer, five undergraduates hailing from Puerto Rico and the island nation of Mauritius
are turning their homegrown passion for water quality into scientific research that will
help propel their young careers.

The students are taking a deeper dive into aquatic research at UNH as part of an eightweek internship co-sponsored by the UNH Coastal Research Response Center
(CRRC) and the School of Marine Science and Ocean Engineering (SMSOE).
“The internship program is bringing students from communities underrepresented in the
sciences and engineering to UNH to work side-by-side with faculty and students on
cutting edge research” says Nancy Kinner, professor of civil and environmental
engineering and director for the UNH CRRC. “Our goal is to expose the interns to the
value of pursuing advanced degrees and exciting career options. In addition, members
of our UNH family have experienced new cultural and academic perspectives.”

MELANIE KISTNASAMY IS
CHARACTERIZING OIL THICKNESS TO IMPROVE OIL SPILL RESPONSE AS PART
OF HER INTERNSHIP AT UNH THIS SUMMER.
Kinner serves as an advisor to three of the students, while Kai Ziervogel, associate
research professor of ocean biogeochemistry, and Tracy Mandel, assistant professor of
mechanical and ocean engineering, serve as advisors for the remaining two students.
The students are conducting their own mini research projects on topics like measuring
oil slick thickness, studying how oil moves underneath ice, examining the impacts of
marine snow on the fate of oil spills on the ocean and estimating the rate of

microplastics settling in the ocean. They will present their research findings at
the McNair Scholars Research Symposium on July 28.
The five students have varying degrees of prior experience in research — some have
never been exposed to it, while others have a few projects already under their belts.
Astrid Zapata, a senior at the University of Puerto Rico – Mayaguez who is conducting
microplastics research with Ziervogel this summer, notes that the scientific process is
not always easy. “I think research is supposed to be a challenge in which you can learn,
analyze and repeat,” she says. “I would say my experience doing research has been
amazing and valuable. Frustration is a variable that is always present, but one that is
totally necessary to learn and grow in any field.”
Early in the summer, the students had the unique opportunity to interact with chief
scientists from the EPA and NOAA’s Office of Response and Restoration (ORR) as they
assisted in conducting some of the experiments alongside the students. “ORR values
being able to engage with our next generation of engineers and scientists through this
UNH summer diversity internship program,” says Lisa Dipinto, ORR’s chief scientist.
“We hope to continue with opportunities to attract and engage with these bright
undergraduate students.”
Mauritius citizen Melanie Kistnasamy, a senior at Gustavus Adolphus College in St.
Paul, Minnesota, cites this interaction with scientists, including Dipinto, as the most
important part of the internship experience. “It allowed me to develop my
communication skills and make valuable connections,” she says.
Outside of their labs, the five students have taken part in organized social and cultural
activities with the students from the McNair Scholars Program, thus fostering a sense of
camaraderie and offering a much-needed break from the rigorous research schedule.

"My mindset about graduate school has changed for the
better since I came to UNH and have seen all the
research, collaborations and growth that is involved."

Kathy Mandsager, the administrative manager for the CRRC, has been instrumental in
setting up the internship logistics and ensuring the program runs smoothly. She hopes
that this experience has opened the students’ eyes to the possibility of going to
graduate school to study science or perhaps to work with federal agencies like NOAA.

The students are indeed taking these options into consideration, in part due to their
positive experience at UNH. Erick Negron, a senior at the University of Puerto Rico –
Mayaguez, says he feels that he has a more solid understanding of science and would
like to apply that knowledge to search for possible solutions for environmental crises.
“My mindset about graduate school has changed for the better since I came to UNH and
have seen all the research, collaborations and growth that is involved,” he explains.
“I think the most important part of this internship experience has been the close
interaction with scientists and people who were once students like us, because it made
me realize that it’s possible to achieve higher levels in the science fields,” adds Zapata.

“I’ve also loved seeing so many women as scientists, directors, faculty and students in
this science field — it’s impressive, important and necessary.”
The Institute for the Study of Earth, Oceans, and Space (EOS) is UNH's largest
research enterprise, comprising six centers with a focus on interdisciplinary, high-impact
research on Earth and climate systems, space science, the marine environment,
seafloor mapping and environmental acoustics. With more than $60 million in external
funding secured annually, EOS fosters an intellectual and scientific environment that
advances visionary scholarship and leadership in world-class research and graduate
education.
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UNH Researchers
Receive $1.2M Grant to
Study Seasonal Soil
Freeze and Thaw
Thursday, July 1, 2021
•
•
•

THE NEW MEASURING SYSTEM BUILDS ON ONE OF THE OLDEST AND MOST COMMON
METHODS FOR MEASURING SOIL FROST DEPTH, THE GANDAHL FROST TUBE USED SINCE
THE 1950S, PICTURED HERE.

“Something there is that doesn't love a wall, That sends the frozen-ground-swell under
it, And spills the upper boulders in the sun; And makes gaps even two can pass
abreast," Robert Frost wrote in “Mending Wall.”
The frost heaves that turn New England roads and their drivers into a bumpy, grumpy
mess are one of many consequences of the seasonal soil freeze and thaw cycle that
impacts about half of the northern hemisphere.
“Seasonal soil freezing is an important disturbance that can have negative
consequences to our infrastructure and our ecosystems. It can destabilize roads and
building, cause flooding by enhancing overland flow, and can impact the health of
plants—including perennial crops—as well as forest tree species by damaging root
systems,” said Alexandra Contosta, research assistant professor with the Institute for
the Study of Earth, Oceans, and Space, and a researcher with the NH Agricultural
Experiment Station.
Yet despite this well-known phenomenon, there is a surprising lack of soil frost research
that assesses the timing and extent of frozen soil and its impacts. Contosta is the lead
scientist within a team of researchers at the University of New Hampshire who received
a $1.2 million grant to remedy this gap in knowledge. Scientists aim to answer two
overarching questions: how does soil frost vary over space and time, and how do
changing soil frost conditions affect ecosystem processes such as soil carbon and
nutrient retention?
The seasonal soil freeze and thaw also plays a critical role in the control of nutrient and
carbon cycles in temperate ecosystems and affects permafrost, agroecosystems, urban
ecosystems, and the interface between people, buildings, and roads. A future
combination of rapidly warming winters punctuated by extreme cold snaps suggests that
freeze and thaw events are likely to increase in mid- to high-latitude regions, including
New England. The interdisciplinary team of ecologists, hydrologists, engineers, and
climate scientists working on the grant will develop and test new systems to understand
the variation of soil frost across the landscape.
To do so, they will develop, test, and deploy wireless, in-ground sensors and a groundpenetrating radar system for continuous measurements of soil frost. They will use the
measurements to understand how changing winter conditions affect soil frost across the
landscape and will assess how ecosystems respond to the depth of soil that's frozen
during the winter.
“The advent of new technologies such as low-cost microcontrollers offer an opportunity
to automate the classic frost tube and increase observations in more remote sites. At
the same time, the incorporation of ground penetrating radar with unmanned aerial
systems enables the expansion of point-based measurements to the landscape scale.
Together, these new methods will enable more frequent measurements over broader

spatial areas, which will provide important insights into soil freezing and its
consequences on human and natural systems,” she said.
The project is particularly significant in a changing climate. As winters continue to warm,
decreases in the depth and duration of the snowpack result in an overall reduction in the
insulating power of snow and render soils more vulnerable to soil frost. Yet seasonal
freeze-thaw studies are often strictly limited to observed or modelled soil temperatures,
which are imperfect proxies for soil frost. Currently, there are no automated sensors that
directly quantify the soil frost depth or any means to detect fine resolution soil frost
depth using remote sensing platforms.
“Our fully automated, wireless in-ground soil frost sensors and an unmanned aerial
system ground penetrating radar technology will advance a fundamental understanding
of how rapidly changing winters will impact soil microclimate. This understanding is
essential to inform cold season hydrological, agricultural, and ecological processes,”
Contosta said.
In addition to Contosta, the UNH scientific team includes climate scientist Elizabeth
Burakowski, experiment station researcher and microbial ecologist Serita Frey, water
resources engineer and surface water hydrologist Jennifer Jacobs, and electrical and
computer engineer Shaad Mahmud. John Campbell, research ecologist with the US
Forest Service Northern Research Station, also is a collaborator. The project will train
the next generation of scientists and stakeholders in the theory and practice of
understanding the local and global impacts of changing winters.
This material is based upon work supported by the NH Agricultural Experiment Station,
through joint funding of the National Institute of Food and Agriculture, U.S. Department
of Agriculture, under Agriculture and Food Research Initiative award number 1025737,
and the state of New Hampshire.
Founded in 1887, the NH Agricultural Experiment Station at the UNH College of Life
Sciences and Agriculture is UNH’s first research center and an elemental component of
New Hampshire's land-grant university heritage and mission. We steward federal and
state funding, including support from the USDA National Institute of Food and
Agriculture, to provide unbiased and objective research concerning diverse aspects of
sustainable agriculture and foods, aquaculture, forest management, and related wildlife,
natural resources, and rural community topics. We maintain the Woodman and
Kingman agronomy and horticultural research farms, the Macfarlane Research
Greenhouses, the Fairchild Dairy Teaching and Research Center, and the Organic
Dairy Research Farm. Additional properties also provide forage, forests, and woodlands
in direct support to research, teaching, and outreach.
The University of New Hampshire is a flagship research university that inspires
innovation and transforms lives in our state, nation, and world. More than 16,000
students from all 50 states and 71 countries engage with an award-winning faculty in
top ranked programs in business, engineering, law, liberal arts, and the sciences across
more than 200 programs of study. UNH’s research portfolio includes partnerships with
NASA, NOAA, NSF, NIH, and USDA, receiving more than $100 million in competitive

external funding every year to further explore and define the frontiers of land, sea, and
space.
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NASA Rocket, Satellite Tag-Team to View the
Giant Electric Current in the Sky
Jim Clemmons is designing a rocket-based instrument to measure
ionospheric wind
Read the Space Coast Daily article

BEN is Back! Autonomous Vessel Launches from
Rogers City
Andy McLeod, Val Schmidt, and KG Fairbarn discuss the ASV BEN and
Great Lake floor mapping
Read the Alpena News article

Trees in Western U.S. are Slowly Dying of Thirst
Brought by Severe Drought
Heidi Asbjornsen’s research on how drought impacts different tree species
is referenced regarding western drought woes
Read the Nature World News article

Climate Change Brings More Summer Heat to New
Hampshire and its Infrastructure
Jennifer Jacobs weighs in on impacts of heat on roadways and power grids
Read the New Hampshire Public Radio news article

World’s Most Advanced Autonomous Research
Vehicle Completes Ocean Crossing from San
Francisco to Hawaii
Larry Mayer discusses the high-quality seafloor data collected from this
vessel
Read the Saildrone press release

Have You Seen Ball Lightning? Scientists Want to
Know About It
Chris Sterpka mentions his sightings of ball lightning
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